Pattern and frequency reconfigurable antenna for wireless applications by Abijuru, Delphine
  
 
PATTERN AND FREQUENCY RECONFIGURABLE ANTENNA FOR 
WIRELESS APPLICATIONS 
DELPHINE ABIJURU 
A project report submitted in partial fulfilment of the  
requirements for the award of the degree of 
Master of Engineering (Electrical-Electronics and Telecommunications) 
Faculty of Electrical Engineering 
Universiti Teknologi Malaysia 
 
 
 
JUNE 2014 
  
iv 
 
 
 
 
 
 
 
 
To God Almighty for his favor, my family and my country Rwanda for their endless 
support and encouragement. 
 
v 
 
ACKNOWLEDGEMENT 
 First of all, I would like to thank God for his unconditional love upon my 
life; more especially during my studies in UTM, he strengthened me with special 
encouragement which pushed me until the completion. 
          With a sincere heart, my profound gratitude goes to my supervisor Dr 
Mohamad Rijal bin Hamid for his patience, kindness and for his limitless advice 
during this project work.  He indeed guided me and helped me to build a strong 
background in antenna design. It was an honor to be under his supervision. 
 I wish to thank also Husna Idris for her kindness and help during the antenna 
fabrication process in the laboratory. I also appreciate Igbafe Orikumhi, Ali Obadiah 
whose encouragement, ideas and help where vital in making this project a success. I 
would like to appreciate all my friends and classmates, especially Ning, Ayu, Rossi 
and Skudai Joy Chapel members who stood by me during my masters’ degree 
programme.  
Finally my special thanks be conveyed to my beloved mum, siblings my uncle, his 
wife and Richard Ikuesan Adeyemi for their love, counsel, support through my 
master’s degree programme, though it was difficult but they never fade up to carry 
this heavy weighted burden. Thanks be to the government of Rwanda, UTM and 
department of electrical and electronics engineering. May God bless you all. 
 
 
 
vi 
 
 
 
 
ABSTRACT 
 
              In general, equal gain in all direction is needed as the system moves in 
wireless applications such as body area network. Reconfigurable radiation pattern 
antennas have contributed a lot in solving this problem due to the potential features 
offered by these types of antennas. In addition wideband operation to narrow band 
operation reconfigurable antenna is also needed to provide high antenna efficiency in 
communication systems. The aim of this project is to design an antenna which 
quantifies the potential gain of the pattern and frequency control in order to suit the 
requirement of wireless applications such as body are networks. Therefore a new 
concept of a pattern and frequency reconfigurable antenna is proposed. The proposed 
antenna uses two types of feedings (CPW and slotlines) for controlling the radiation 
pattern and the same time, ring resonators were integrated in order to switch from a 
wideband operation to a narrow band operation while maintaining the same 
polarization. The antenna ranges from 3 to 6 GHz for wideband operation and 
operates at 3.5GHz for a narrowband operation with good radiation pattern 
reconfigurability. The proposed antenna was designed and simulated in CST 
microwave studio and printed on a Taconic board and the analysis yielded a well 
behaved radiation pattern and a good agreement of return loss between measured and 
simulated results. Hence the proposed antenna is suitable for use in pattern and 
frequency reconfigurable for wireless applications such as body area network  
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ABSTRAK 
               Secara amnya gandaan sama rata pada semua arah adalah diperlukan bagi 
sistem bergerak tanpa wayar seperti rangkaian ruang badan. Antena bolehubah 
polaradiasi telah banyak membantu dalam menyelesaikan masalah ini kerana ciri-ciri 
yang berpotensi yang ditawarkan oleh antena jenis ini. Selain itu, antena boleh ubah 
frekuensi jalur lebar ke frekuensi jalur sempit juga diperlukan bagi menyediakan 
kecekapan antena yang tinggi di dalam sistem komunikasi. Tujuan projek ini adalah 
untuk mereka sebuah antena yang mempunyai kawalan radiasipola dan frekuensi 
supaya dapat memenuhi keperluan aplikasi tanpa wayar seperti rangkaian kawasan 
badan. Oleh itu, satu konsep antena bolehubah semula radiasipola dan frekuensi yang 
baru adalah dicadangkan. Antena yang dicadangkan menggunakan dua jenis suapan 
talian (CPW dan baris slot) bagi mengawal polaradiasi dan pada masa yang sama, 
gelang resonator telah diintegrasikan supaya dapat mengubah operati jalur lebar ke 
operasi jalur sempit sambil mengekalkan pengutuban yang sama. Julat antena antara 
3 ke 6 GHz untuk operasi jalur lebar dan 3.5 GHz untuk operasi jalur sempit dengan 
polaradiasi bolehubah yang baik. Antena yang dicadangkan direka dan disimulasi 
menggunakan perisian CST Microwave Studio dan dicetak di atas papan Taconic dan 
analisa menghasilkan keputusan polaradiasi dan kehilangan balik yang baik antara 
pengukuran dan simulasi. Oleh itu, antena yang dicadangkan sesuai digunakan di 
dalam konfigurasi semula pola dan frekuensi untuk aplikasi tanpa wayar seperti 
rangkaian ruang badan. 
 
 
